Alternaria alternata (Fr.) Keissler, grown in drop culture, produced altemariol and alternariol monomethyl ether in late growth phase. Production was almost completely inhibited when the fungal cultures were exposed to white light (180 W/m2), although mycelial dry weight was not significantly affected. The fungus was most sensitive to light during the exponential growth phase. Twelve hours of light exposure was sufficient to decrease significantly the production of the secondary metabolites. In light the fungus produced a red-brown pigment of unknown nature.
Species of the fungus Alternaria are common plant pathogens. Their toxicity has been well established (for a review see reference 7) , but the toxins produced by Alternaria are probably less injurious to mammals than are other mycotoxins, such as patulin, ochratoxin, and zearalenone (7, 11) .
Most work on Alternaria toxins has been focused on the analysis and separation of these products, or the synthesis of altemariol in particular (5, (12) (13) (14) . Other studies have demonstrated that toxin production can be affected by the substrate. Burroughs et al. (3) have shown that alternariol production was reduced in Alternaria alternata if rice infected with this fungus was supplemented with yeast extract or yeast extract plus Czapek-Dox broth. Hult and Gatenbeck (8) demonstrated that hydroxycitrate inhibited the synthesis of altemariol.
Scattered data are available on how white light affects the mycotoxin production of different fungi. Joffe and Lisker (9) found that if Aspergillus flavus was exposed for white light at temperatures below 30°C, aflatoxin production was drastically lowered. Bennett et al. (2) have also shown that light affects aflatoxin production in a mutant strain of Aspergillus parasiticus. However, in a recent report Bennett et al. (1) Medium. Agar medium (malt-yeast-glucose) and liquid medium (modified Czapek-Dox) were used as described by Gatenbeck and Sierankiewitz (6) .
Cultural conditions. Stock cultures were kept at 4°C in 50-ml bottles containing about 15 ml of agar medium. The cultures were covered by 10 ml of sterile paraffin oil.
Pieces of mycelium were used as inoculum because this strain produces very few conidia. Drop cultures for the experiments were made by transferring a small piece of mycelium from the stock culture into drops of the liquid medium (0.25 ml per drop culture) on the bottom of a sterile plastic petri dish (diameter, 90 mm; two to four drop cultures per petri dish). Cultures were incubated for 7 days at 22°C with a 12-h light period. The resulting mycelium from one drop culture was washed three times on the growth site with 1 ml of sterile medium by means of a sterile Pasteur pipette and was then vigorously scratched with a pipette in 1 ml of fresh medium to produce small fragments of mycelium. This suspension was collected, and large fragments were removed by a Pasteur pipette under a dissecting microscope to yield a homogeneous inoculum for the test cultures.
To each drop culture (0.22 ml of medium), 0 (8) . After washing with water and methanol-water the organic phase containing AOH and AME was evaporated and dissolved in 1.0 ml of ethyl acetate, applied on thin-layer chromatography plates, and analyzed. The ethyl acetate extraction gave higher yields than did that in chloroform-methanol.
Separation of AOH and AME. The extract (10 pl) was applied on a thin-layer chromatography plate (DC-kieselgel, 60 Merck) and benzene:dioxane:acetic acid (95:25:4, vol/vol/vol) was used as the solvent system. Purified AME and AOH (2.5,ug of each) were used as standards. Quantitative analysis of AOH and AME. The thin-layer chromatography plates were analyzed with an Aminco Bauman FPS, thin-fllm chromatograph scanner, and the content of AOH and AME in the extracts was quantitatively determined by means of fluorescence. Optimal wavelengths for excitation and emission were determined with standards of AOH and AME.
Each experiment was carried out at least three times with a minimum of 2 replicates. Figure 1 shows that the fungal growth, expressed as dry weight, increased exponentially with time through day 4, after which dry weight increase was constant or declining (cf. 4). A stationary growth phase, no dry weight increase, started after about 7 days. Figure 2 shows that in the dark AOH and AME began to be produced after day 4, i.e. during late-exponential growth phase of the fungus, but the production per milligram of mycelium dry weight was retarded during the stationary phase of growth, after more than 7 days. The mycelial growth was not significantly inhibited by light exposure (Fig. 1) , but only trace amounts of the toxins could be detected after continuous illumination.
RESULTS AND DISCUSSION
Light treatment during day 1 and days 1 and 2 could not inhibit the toxin production occurring after day 4, but light treatment during day 3 or 4 (exponential growth phase), was almost completely inhibitory, although no toxins, per se, were produced in the dark during days 3 and 4 ( Fig. 2) .
Also, standards of AOH and AME were not degraded when incubated in Czapek-Dox medium and exposed to light during 4 days. This indicates that the inhibition by light upon toxin production is due to a change in the metabolism preceding the production of toxins.
At temperatures below and above 20°C (12.5 and 30°C), light also inhibited toxin production. At the higher temperature (30°C) growth of the fungus was strongly reduced in both the light and the dark.
Light exposure for at least 12 h during the exponential growth phase (during days 3 and 4, Fig. 1 and 3 cantly AOH and AME production (Fig. 3) . Light-exposed cultures produced a red-brown pigment which was present in the ethyl acetate extract, but no attempt was made to identify it. A red pigment was observed in Alternaria cultures by Pero et al. (10) .
Precursors of AOH are acetyl coenzyme A and malonyl coenzyme A (5), and it is possible to manipulate this biosynthetic pathway so the lipids are produced in excess instead of AOH (5). It is therefore tempting to speculate that, in light, the fungus uses these precursors for synthesis of other products which are then involved in the formation of the pigment. 
